Background and Aims-Further cases of novel influenza A (H1N1) outbreak are expected in the coming months. Vaccination has been proven to be essential to control a pandemic of influenza; therefore, considerable efforts and resources have been devoted to develop a vaccine against the influenza A (H1N1) virus. With the current availability of the vaccine, it will be important to immunize as many people as possible. However, previous data with seasonal influenza vaccines have shown that there are multiple barriers related to perceptions and attitudes of the population that influence vaccine use. The aim of the study was to evaluate the acceptance of a newly developed vaccine against pandemic (H1N1) 2009 influenza A among healthcare workers (HCW) in Mexico.
Introduction
Influenza vaccines are among the most effective strategies for protecting individuals from illness during influenza epidemics. Previous experience with the seasonal influenza vaccine has shown that there are several barriers related to individual perceptions and attitudes that influence vaccine use (1) . Recent studies have reported an increase in rates of vaccine refusal -particularly for pediatric vaccines (2, 3) . Several authors studied the acceptance of the seasonal influenza vaccine among health care workers (HCW), finding that the rates are universally low (4) .
HCW are considered to be at high risk for seasonal and pandemic influenza due to their exposure to the virus by direct patient contact or contact with infectious substances. More importantly, HCW can act as extremely efficient transmitters of viruses to others in medical care settings. For these reasons, most countries have also prioritized HCWs for receiving pandemic influenza vaccine (5) . The Centers for Disease Control and Prevention's Advisory Committee on Immunization Practices (6) (ACIP) has included health care workers among one of the initial target groups for a vaccination against novel influenza A (H1N1) virus.
Since the novel influenza A (H1N1) virus first emerged in Mexico in April 2009, Mexico has had a central role in implementing control measures to prevent the spread of the disease. Mexico's early and intense involvement in this pandemic may have impacted HCW vaccine attitudes and behaviors. Given that the effectiveness of influenza immunization program depends on broad acceptance of vaccination among high-risk groups, we conducted a crosssectional study among HCW in the two largest cities in Mexico-Mexico City and Guadalajara -to evaluate the factors that influence the acceptance (for self-administration and for recommendation to their patients) of a newly developed vaccine against pandemic (H1N1) 2009 influenza among this high-risk and high-priority population.
Patients and Methods

Study Design and Sampling
We used a cross-sectional survey between June and September 2009 to assess the determinants of vaccine acceptance and willingness to recommend to their patients a new vaccine against the novel influenza A (H1N1) 2009 virus among HCW in Mexico. Three referral hospitals in the two largest cities in Mexico (Mexico City and Guadalajara) were selected to be included in the study: Hospital General de Mexico and Hospital General Dr. Manuel Gea Gonzalez in Mexico City and Hospital Civil Antiguo in Guadalajara. All three hospitals are affiliated with the Ministry of Health and provide general and specialty medical care to low socioeconomic status and uninsured populations.
All HCW (general and specialist physicians, medical residents, nurses and nurse practitioners) >18 years of age affiliated with one of the participating facilities were eligible to participate in this study. There were a total of 8245 eligible HCWs at the three institutions.
We calculated the sample size using Open Epi (Open Source Epidemiologic Statistics for Public Health, v. 2.3., Atlanta, GA). A stratified random sample of HCWs from all work shifts and all departments was selected from each of the three hospitals. Because no published data are available on acceptance rates of immunization for influenza among HCW in Mexico, a conservative 50% rate was hypothesized to estimate the sample size. Sample size was calculated for a type I error of 5%. The crude sample size was increased to account for an expected respondent's rate of 70%. This procedure yielded a total sample size of 1685.
Tools and Data Collection
Data were collected using a self-administered, paper-based questionnaire. In each of the three settings, researchers trained nurses and social workers in the study procedures for administering questionnaires to study participants.
The survey included 40 closed-ended questions. The majority of the questions were based upon a 5-point Likert scale. These included (separately for HCW and their patients): HCW perception of the possibility for them and for their patients to acquire the influenza A (H1N1) virus infection during a 1-year period given they were unimmunized (impossible to very likely), how serious they thought the disease would be for themselves and for their patients (not at all serious to very serious), how protective a newly developed vaccine against the influenza A (H1N1) virus would be for them and for their patients (not protective at all to very protective) and how safe they thought the vaccine would be for them and for their patients. The same scale was also used for various questions regarding their level of agreement to a series of immunization beliefs (strongly disagree to strongly agree), their level of trust towards available sources of information regarding the vaccine, and the perceived quality of such sources (extremely poor source to excellent source). Sources included the government, health care providers, the media and pharmaceutical companies. Furthermore, two questions regarding the HCW willingness to personally accept vaccination and recommend vaccination to others were included with yes, no or don't know answers. Finally, the survey had questions about frequency of previous vaccine use against seasonal influenza among HCW as well as demographic characteristics of the population. These included age, professional experience, and field of medical specialty (internal medicine, pediatrics, infectious diseases, epidemiology, surgery, anesthesiology or other). Survey completion took ~20-25 min and was performed during the regular working hours of the participants.
Ethical Considerations
The study was reviewed and approved by the Research Ethics Committees in each the participating hospitals as well as by the Institutional Review Board of Emory University.
Statistical Analysis
The primary outcomes in the study were willingness of the HCW to receive the immunization with the newly developed vaccine against influenza A (H1N1) virus (acceptors), and willingness to recommend the vaccine to the patients under their care (recommenders). Results were analyzed using acceptor/nonacceptor and recommender/nonrecommender categories.
Descriptive analyses were conducted for the demographic characteristics. HCWs were divided into two categories for analysis. The first category, 'physicians,' included general physicians, medical residents and specialists, whereas 'nurses' included nurses and nurse practitioners. Chi-squared tests, Fisher exact tests for proportions (when required), and t-tests were used to assess differences in demographic characteristics between acceptor/nonacceptor and recommender/nonrecommender status.
Logistic regression was used to identify associations between vaccine acceptance and the perceptions and beliefs of HCWs. Wald χ 2 tests and t-tests were used to analyze categorical and continuous variables, respectively. Bivariate logistic regression was used to determine unadjusted odds ratios between HCW perceptions and beliefs and vaccine acceptance. All statistical analyses were conducted using SAS 9.2 software (SAS Institute, 2008, Cary, NC).
Results
Of the 1685 health care workers included in the survey, 1097 responded resulting in a 65.1% response rate. Seven pregnant participants were excluded from the analysis because they were part of another priority group for vaccination due to their pregnancy. The mean age of the respondents was 39.6 (SD 10.3 years) years and the mean years of professional experience were 16.4 (SD 9.7 years). The majority of respondents were nurses (60%, n = 625).
Overall, 80% (n = 880) of the HCW intended to accept the H1N1 pandemic vaccine and 71.6% (n = 786) reported they would recommend the vaccine to their patients. Doctors were more likely than nurses to accept the vaccine (83.8 vs. 78.4%) and recommend the vaccine (80.4 vs. 67.8%). Recommenders were older and had more years of professional experience than those who did not intent to recommend the vaccine (Table 1 ). There was no significant difference in age, years of professional experience, and proportion of doctors between acceptors and nonacceptors. Table 2 ).
The most common reasons for rejecting the vaccine included concerns that the vaccine may not work, that the vaccine might be harmful, and that the vaccine may weaken the immune system (Figure 1 .) These concerns were also held by some HCWs who planned on accepting the vaccine; however, the concerns were less frequent among acceptors than refusers. The three most frequent sources that would influence acceptance of the vaccine by recommending it were local or national ministries of health (64.67%), specialized physicians (58.93%) and international organizations (51.47%); however, these sources and all sources considered were less likely to influence acceptors than nonacceptors (Figure2).
We assessed the level of trust in the various sources of information about novel influenza A (H1N1) virus immunization. Only trust in the information given by family and/or friends was significantly different between acceptors and nonacceptors (Figure 3a ). Recommenders were more likely to trust information provided in hospital meetings, by an internist, a pediatrician, or a specialist in infectious diseases, and available on the internet compared to nonrecommenders (Figure 3b ).
Discussion
Overall willingness to accept the 2009 influenza A (H1N1) vaccine among Mexican HCW was 80%, and 71.6% were likely to recommend it to their patients. The main motivators for acceptance of the vaccine were considerations of safety and effectiveness of the vaccine. Moreover, HCWs who accepted the vaccine were more likely to have had received the seasonal flu vaccine during the past 5 years. Acceptors of the vaccine were also less likely than the nonacceptors to have concerns that the vaccine may be harmful, that it may not work, or that it may weaken the immune system.
In our study the most frequent reasons that the HCWs (both acceptors and nonacceptors) said would influence them to accept the 2009 influenza A (H1N1) pandemic vaccine included recommendations from local or national ministries of health, specialized physicians, or international organizations. Similarly, a substantial proportion of HCWs considered government entities and international organizations as trusted sources of H1N1 vaccine information; and slightly more than half thought the media and internet were trusted sources. These findings are reassuring because they indicate that the domestic and international public health authorities may influence the vaccine acceptance behavior of Mexican HCWs. Moreover, the findings highlight the importance of specialized (infectious diseases) physicians in influencing the vaccine acceptance decisions of their colleagues Our study took place during a unique opportunity in the epicenter of the 2009 influenza A (H1N1) outbreak, potentially impacting vaccine attitudes and likelihood to accept and recommend the vaccine. In spite of the high acceptance rate we found, it was notable that 20% of HCWs were not willing to take the vaccine and that being in contact with patients with the disease was not significantly associated with the willingness to accept the vaccine.
The rate of the willingness of HCWs to take the novel influenza A (H1N1) vaccine has varied greatly among different populations. In a study conducted in Hong Kong, overall acceptance rate was 47.9% (7). Our study did not assess the attitude of the HCW towards a vaccine in a prepandemic phase; however, we had records of the number of HCWs who were immunized against traditional seasonal flu in the past 5 years, which ranged from 10-26% in Mexico City and from 12-48% in Guadalajara.
There were limitations to our study. Although the overall response rate was very good, there is the potential for nonresponder or selection bias. The questionnaire was reasonably brief and, consequently, some information could not be collected. For example, we were unable to evaluate differences between the groups (acceptors vs. nonacceptors and recommenders vs. nonrecommenders) according to gender of the HCWs because this information was not obtained in the questionnaire. The majority of responders were most likely females because the vast majority of nursing positions in Mexico are held by women. The study was intentionally targeted to HCWs at a time and place that coincided with the epicenter of a major pandemic, which may (word missing, bias?) the generalizability of the study. Moreover, all the settings were referral centers for patients with severe influenza A (H1N1) disease. Therefore, our findings may be different in settings that did not treat these kinds of patients.
In conclusion, we found a high acceptance of an intention to recommend a vaccine against the pandemic influenza A (H1N1) virus among HCWs in three hospitals in Mexico. Historically, developing countries have been disproportionately affected by influenza pandemics. Understanding the prevalence of intention to accept and recommend a vaccine as well as vaccine attitudes that are associated with these behaviors will be helpful to policymakers to plan strategies that will effectively respond to the needs of high-priority populations, thus reducing the health and economic impact of H1N1 (swine) influenza. Improving the identification of the determinants of vaccine acceptance may allow development and evaluation of vaccine delivery strategies specifically targeted to high-risk groups who have refused immunization. Respondents' reasons to reject the pandemic influenza A (H1N1) vaccine in three Mexican hospitals What would influence respondents to accept the influenza A (H1N1) pandemic vaccine. Level of trust according to different sources of information regarding the vaccine against novel influenza A (H1N1) virus among HCW who are willing to accept or recommend the vaccine. Table 1 Characteristics of the survey respondents from three different hospitals in Mexico Arch Med Res. Author manuscript; available in PMC 2010 November 1.
